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THE  NATlONi^  ACADEMIES 

COMMISSION  ON  PHYSICAL  SCIENCES,  MATHEMATICS,  AND  APPLICATIONS 
BOARD  ON  MATHH^TICAL  SCIENCES 


Final  Report  to  the  Army  Research  OflBce 
CORE  SUPPORT  OF  THE  BOARD  ON  MATHEMATICAL  SCIENCES 


SUMMARY 

This  proposal  sunmnarizes  activities  of  the  Board  on  Madiematical  Sciences  (BMS)  during  flie  penod  August  1,^T^^98  to 
July  31, 1999  and  describes  future  plans  of  the  Board.  The  BMS  activities  siqjported  exclusively  by  core  fimding  arc  the 
atiniial  Department  Chairs  CoUoquia,  synq)03ia,  specific  rqKuts,  die  initiation  of  all  projects,  continuous  oversight  of  all 
activities,  and  partial  core  siq^port  of  flic  Committee  on  Aj^lied  and  Theoretical  Statistics  (CATS).  Other  activities  of  flie 
Board  include  r&pnrring  on  research  opportunities,  education  in  flie  mathematical  sciences,  interaction  of  mathematical 

sciences  with  othtfT  areas,  health  of  the  mathematical  sciences,  and  emcErging  research  directions. 

1.  INTRODUCTION 


In  1984  the  National  Research  Council  (NRC)  established  the  Board  on  Mathematical  Sciences  to  mainlani  awareness 
and  active  concern  for  flic  health  of  fli  maflieniatical  sciences  «nd  serve  as  flie  focal  point  in  flic  NRC  for  issues 
connected  wifli  the  mafliematical  sciences.  Dr.  Robert  MaePherson  of  the  histitute  for  Advanced  Study  is  flie  chair  of  flie 
Board.  The  Board  consists  of  16  members  representing  the  areas  of  core  mathematics,  sqiplied  mathematics,  statistics, 
operations  research,  and  scientific  computing.  The  Board  repres^its  a  broad  cross-section  of  the  profession,  wifli 
members  coming  fmm  a  variety  of  acadonic  instifaitirms,  industry,  and  national  laboratories.  The  ComnuttBc  on  Applied 
and  Theoretical  Statistics  (CATS)  is  a  standing  committee  of  flic  Board,  and  is  currently  chaired  by  Prof.  Peter  Bickel  of 
the  University  of  California  at  Berkeley;  he  serves  also  as  an  ex  oflBcio  member  of  the  Board.  The  Board*s  activities 
fiequentiy  involve  seddng  expert  input  fiom  scores  of  mathematical  scientists,  other  scientists,  engineers,  and  medical 
personnel,  including  many  members  of  the  National  Academy  of  Sciences,  flie  National  Acadony  of  Engmeering,  and 
flic  Institute  of  Medicine.  The  BMS  rqiorts  to  the  Ccmimission  on  Physical  Sciences,  Mafliematics,  and  Applications 
(CPSMA)  of  the  NRC. 

For  tbe  period  May  1,  1996  to  April  30, 1999,  BMS  received  $62,000  firom  flie  ARO  for  its  core  activities.  During  this 
period,  additional  core  sqiport  for  BMS  was  received  from  flic  National  Security  Agency  (NSA),  National  Science 
Foundation,  OfiBce  of  Naval  Research  (ONR),  Dqiartnient  of  Energy  (DOE),  and  Air  Force  Office  of  Scientific 
Researdi  (AFOSR).  Board  activities  are  desciiM  below. 


2.  BOARD  ACTIVITIES 

The  Board  on  Mafliematical  Sciences  holds  regular  meetings  of  the  full  Board  and  its  Executive  Committee  to  discuss 
projects,  mission,  strategy,  and  operations.  Rq»iesentatives  of  federal  policy  institutions,  funding  agencies,  academia, 
industry,  the  professional  societies,  and  flic  professional  communities  are  often  invited  to  attend.  As  needed,  fliey  are 
invited  to  speak  on  bow  the  areas  they  represent  have  an  inqiact  on  and  arc  afifectod  by  flic  mathematical  sciences  as  well 
as  cm  their  coocems,  needs,  or  problems  involving  mathmnatical  sciences.  During  ^  reporting  x>criDd,  flie  full  Board 
met  on  Novcnibcr  12-13, 1 W8  mid  May  6-7,  Bofti  meetings  were  held  in  Washington,  D.C. 

The  activities  supported  exclusively  by  core  funding  are  the  annual  Department  Chairs  CoUoquia,  symposia,  speciSc 
repOTts,  flie  initiation  and  oversight  of  all  projects,  and  partial  core  support  of  CATS,  Ottijcr  activities  of  flic  Board 
include  projects  on  flte  health  of  flie  maflieinatical  sciences,  interactions  between  maflieniatical  sciences  and  other  areas, 
education,  and  emerging  research  directions.  The  activities  of  flie  Board  faU  into  eight  categories  as  described  below. 
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As  part  of  its  oversight  responsibility,  flie  Board  initiates  jU  new  projects,  approves  fbe  membcrdiip  of  all  specially 
convened  committees  and  any  standing  committees,  monitors  the  work  of  the  committees,  and  reviews  die  production  of 
final  reports.  Appendix  B  includes  a  listing  of  the  reports  produced  by  die  Board  and  its  special  committees, 

A.  Department  Chairs  Colloguia 

Each  fall  in  Washington,  die  Board  organizes  and  sponsors  die  Madiematical  Sciences  Department  Chairs  Colloquium 
for  four-year  colleges  and  universities.  The  speakers  and  panel  members  at  the  Colloquium  included  chairs  of 
mathematical  sciences  departmaits,  university  administrators  who  come  from  die  mathematical  sciences  community, 
representatives  firom  business,  industry,  and  government  who  make  use  of  or  arc  concerned  with  die  madiematical 
sciences,  and  rqiresentatives  of  federal  reseaidi  and  education  programs.  The  coUoquium  provided  current  and  future 
department  chairs  with  information  on  die  changing  role  of  die  madiematical  sciences  bodi  within  and  outside  academia. 
Attendees’  evaluation  comments  were  highly  &vorable.  People  attending  are  responsible  for  their  own  expenses  and 
direct  meeting  costs  are  recovered  through  a  registration  fee,  while  staff  and  program  development  costs  arc  borne  by 
Board  core  funds. 

The  1999  Department  Chairs  Colloquium  will  be  held  on  November  12-13,  1999.  A  major  figure  in  national  science 
policy  has  been  invited  to  be  die  keynote  qpeaker.  For  diis  colloquium,  a  major  session  is  being  planned  on  the  diverse 
fonns  of  distance  education  and  die  issues  that  distance  ecfaication  presents  for  academic  departments  in  die  mathematical 
sciences.  The  meeting  will  also  include  talks  and  discussion  sessions  on  such  topics  as  departmental 
innovation/ercativity,  chair  leadership,  and  innovative  curriculunL  A  special  attenyt  is  being  made  this  year  to  s^rpeal  to 
chairs  fiom  smaller  schools,  bodi  in  designing  die  colloquium  program  and  in  die  registration  drive.  The  Board’s 
planning  of  the  1999  colloquium  is  being  done  widi  die  help  of  Dr.  Teresa  Edwards,  chah*  of  die  mathematics 
department  at  Spelman  College,  who  is  spending  die  period  September,  1998  dnough  August,  1999  with  die  Board  as  a 
NASA  Administrator’s  Fellow.  Dr.  Edwards’  presence  has  enabled  the  Board  to  leverage  its  core  funding  while  also 
benefiting  firom  her  valuable  insights  about  die  madiematics  profession. 

B_^ymDOsia  on  Science  andTechnologv 

The  BMS  periodically  organizes,  oversees,  and  sponsors  focused  synqxisia  to  inform  decision  makers  and  die  scientific, 
engineering,  and  technology  communities  of  important  issues  in  the  mathematical  sciences  and  of  the  relation  of  the 
madiematical  sciences  to  other  areas  and  to  national  interests.  Following  are  the  tcpics  aTvi  dates  of  synqiosia  diat  die 
Board  has  orgaimsed  or  overseen: 

♦  Record  Linkage  Workshop,  March  20-21, 1997. 

♦  Actions  for  the  Mathematical  Sciences,  May  17-19, 1996. 

♦  Statistical  Challenges  and  Possible  Approaches  in  the  Analysis  of  Massive  Data  Sets,  July  7-8, 1995, 

♦  Earth  Shaking  Analyses:  Mathematical  Sciences  in  Seismology,  June  1, 1995. 

♦  Large^cale  Structures  in  Acoitstics  and  Electromaffietics,  September  26-27, 1994. 

♦  Motion,  Control,  and  Geometry,  April  12, 1994. 

♦  Transportation  and  the  Mathematical  Sciences:  The  Changing  Interaction,  May  13, 1993. 

Clinical  TriaJs  and  Statistics,  December  1, 1992. 

♦  Mathematics  in  Support  of  Industry,  October  25, 1991. 

♦  Mathematical  Sciences,  Technology,  and  Economic  Competitiveness,  May  7, 1991, 

♦  The  Futwre  of  Statistical  Software,  February  22, 1991. 

♦  Partial  Differential  Equations,  May  9, 1990. 

♦  Statistics:  A  Guide  to  Assessing  Societal  Risk,  November  29, 1989. 

♦  Number  Theory,  May  4, 1989. 

♦  Nonlinear  Mtdhematics,  Chaos,  and  Fractab,  April  28,  1988. 

♦  Statistics  in  Science,  Industry,  and  Public  Policy,  April  9, 1987, 

♦  Mathematics,  the  Unifying  Thread  in  Science,  May  12, 1986. 
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A  proceedings  of  the  record  linkages  woricshop,  titled  sin^)ly  Record  Linkage  Techniques  1997^  was  released  by  the 
National  Research  Council  during  die  rq>orting  period 


C.  Health  of  thc.Mafliematical  Sciences 


During  the  reporting  period  the  Board  finished  a  study  for  the  National  Science  Foundation  on  4e  ^ 

number,  and  support  for  U.S.  mathematical  sciences  institutes.  The  study  examined  dm  ™  ®  ® 

furthering  mathematical  researdi,  gave  a  strong  endorsement  of  the  value  of  existing  bxoa  -  ase  ^ 

science  research  institutes  in  the  United  States,  and  recommended  that  NSF  establish  two  new  tyjws  ® 
science  research  institutes.  Copies  of  the  final  report,  U.S.  Research  InstiMes  in  the  Mathematical  Sciences,  were 

mailed  to  you  in  May,  1999. 


During  die  reporting  period,  die  Board  has  been  devoting  significant  energies  toward  planning  a  &cadal  study  of 
die  mathematical  sciences.  Such  a  study  had  been  suggested  by  die  NSF’s  As^iate  Directm  for  Math^hes  ^ 
Physical  Sciences,  in  part  because  the  physics  and  astronomy  communities  are  in  die  midst  of  such  exc^M  and  me 
chemistry  community  is  planning  one.  The  Board’s  chair  and  odiers  discussed  the  idea  of  such  a  ^dy^w  a  ge 
number  of  mathematical  scientists  and  found  a  broad  consensus  was  that  such  a  study  was  ove^c.  This  MCMal 
survey  of  die  mathematical  sciences  will  examine  bodi  research  and  education  as  well  to  interfaces  wim  odiCT 
disciplines  such  as  physics,  chemistiy,  con^niter  science,  materials  science,  and  die  biological  scienws,  an  it 
also  assemble  a  number  of  short,  expository  articles  tiiat  trace  where  madieniatical  sciences  research  sipifictotty 
contributed  to  in^ortant  societal  goals.  Among  odier  things,  the  study  will  assess  trends  across  ® 

identify  challenges  that  are  expected  in  the  next  decade,  examine  modes  of  research  funding,  and  ident^ 
where  die  mathematical  sciences  has  benefited  society^.  A  project  description  has  been  j^roved  by  the  Nanonai 
Research  Council  and  funding  prc^josala  are  in  preparation. 


n  A^g^^abng^Bmlerging  Research  Direetjons 

As  result  of  a  request  from  an  NSA  program  director,  wifliadditicMial  funding  from  Ac  NSF,  the  Board  s  Commi^  on 

Applied  and  Theoretical  Statistics  (CATS)  is  planning  a  workshop  to  explore  the  stat^f-the-ait  of  computex  modelmg. 
This  activity  is  timely  because  diOT  is  an  increased  reliance  on  computer  simulation  for  the  modeling,  design,  an 
evaluation  of  present  and  cmergiiig  conq)tex  systems  such  as  semiconductors,  automobiles,  aircr^  spacecraft, 
transportation,  government  intelligeiice,  and  battlefield  scenarios.  The  planned  workshop  will  be  held  in  conjunction 
witii  statistical  researchers  at  the  Los  Alamos  National  Laboratory,  and  will  likely  be  scheduled  fi)r  fall,  1999, 

In  a  related  effort,  CATS  and  ibt  NRC’s  Ocean  Studies  Board  arc  planning  a  joint  workshop  to  explore  the  state  of  Ae 
statistics/ocean  science  interfree:  Lc.,  whedwr  commnnication  and  collaboration  are  adequate,  whether  ocean  smrati^ 
are  using  die  best  statistical  tools,  and  'udieth^  die  ocean  sciences  present  inqxntant  untapped  research  opportumfiw  for 
the  statistics  community.  This  workshop,  which  might  lead  to  a  more  coi^lete  study,  is  being  planned  for  September 

13-14, 1999inWadungton,D.C.  It  is  funded  by  NRC  internal  inoney,  which  provides  anoftitt  means  of  lcvera^g*c 

Board’s  core  support.  It  is  possible  diat  these  two  CATS  workshops  will  lead  to  a  more  ambitious  project  dealing  with 
the  madiematical  foundations  of  computational  science,  or  of  die  madiematics  of  uncertainty, 

E.  Mathematical  Sciences  Interacting  wifli  Otto  Areas 

Tlie  Board  is  also  a  key  resource  concerning  die  mathematical  sciences  widun  die  National  Research  Council  (NRC). 
For  cxanqilc,  the  Board  cooperated  widi  the  Acadcmy-Indnstry  Program  to  produce  a  worieshop  in  May  1999  ot  the 
topic  of  ”How  Much  Can  We  Rely  on  Madjcmatical  Modeling?”  This  workshop  brought  together  an  cxt^idm^ 
range  of  leaders  in  conqiutational  science  and  madieniatical  modeling  and  focused  on  die  value  of  mamcmati 
modeling  to  industry. 

As  mentioned  d30ve,  die  Boaid/CATS  will  soon  hold  a  joint  workshop  widi  the  NRC’s  Ocean  Studies  Board,  and  is  also 
planning  a  joint  woikshc^  widi  die  NRC’s  Computer  Science  and  TclecOTomumcatioiis  Board.  The  latter  workshop  will 
explore  the  interface  between  the  madiematical  sciences  and  conputer  science,  especially  to  expose  TOllabratwe 
opportunities  beyond  the  tradxdonal  bounds  of  dieoretical  conqTUter  science  and  scientific  coujputing.  It  is  likely  that 
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Board  will  follow  fliat  workdiop  wifli  a  deeper  investigation  «f  tbe  research  opportunities  far  the  malh^tiwl  saei^ 
in  conputer  science  and  engineering.  Such  an  NRC  study  would  aim  to  draw  die  fields  closer  togeflier  after  several 
decades  of  drifting  apart. 


The  Board  has  had  a  small  involvement  with  the  NRC’s  project  titled  “Strengthening  the  Linkages  Betw^  the  Sciences 
and  Mathematical  Sciences”  which  is  being  conducted  by  the  Commission  on  Physical  Sciences,  Mad^tics,  md 
Applications.  That  study  was  developed  in  response  to  requests  fixim  the  presidents  of  flic  Amenc^  Matii^tical 
Society,  the  Society  for  Industrial  and  Applied  Matiiematics,  the  American  Statistical  Assodatian,  and  the  Institute  ot 
Mathonatical  Statistics. 


F  International  Connections 

The  National  Academy  of  Sciences  has  transfiared  the  management  operations  of  all  of  its  intetn^ond  co^ttees  to 
the  NRC’s  Office  of  Intcniational  Affairs  (OIA).  "Ihe  day-to-day  work  of  flie  U.S.  National  Comnnttee  for  Mafli^tics 
and  the  US.  National  Commissimi  for  Mafliematics  Education  is  handled  by  OIA  staff.  The  BMS  ^es  m  an  advisory 
and  oversight  capacity  to  the  USNCs,  and  also  reviews  and  makes  recommendations  on  membershq),  new  projects,  and 
intematicHial  congress  delegations  for  {bese  committees. 


3.  RELATIONS  WITHIN  THE  NRC  AND  WITH  OTHER  ORGANIZATIONS 


BMS  works  cooperatively  with  flie  oflicr  units  of  flic  NRC,  especially  the  ofhtt  Boards  of  ™ 

Sciences,  Mafliematics,  and  Applications,  the  Committee  on  National  Statistics  (CNSTAT^, 

Sciences  Education  Board  (MSEB).  When  appropriate,  BMS  works  wifli  flic  National  Acadenqr  of  Enpneenng  (NAE) 
and  the  Institute  of  Medicine  (lOM),  the  Academy  Industry  Program,  and  other  NRC/NAS/N^^OM  o^anizations. 
The  Board  b**  made  its  reports  and  infoonatioD  widely  available  by  way  of  its  redesigned  World  Wi  c 

(at  the  address  www2.nfls.edu/bms),  and  is  presently  worldiig  widi  o&cr  NRC  units  toward  in^aoving  e  oar  s 
presence  on  the  Web  bodi  in  terms  of  functionality  and  case  of  updating  information. 


NAS,  TQM.  NRC!  BMS  routinely  gets  NAS  and  NAE  input  on  BMS  activities  and  projects,  and  infonra  NAS 
mathematical  sciences  section  meinbers  of  notcrworlby  BMS  developments  or  publications.  Joint  projects  wi  o  cr 
NRC  and  lOM  boards  are  a  significant  part  of  Ae  activity  of  BMS. 


rb^vemment  Agencies:  IcDpioving  die  level  of  qipredation  for  die  madicmatical  sciences  in  all  gwemment  age^ra 
widi  science  and  technology  concerns  is  a  continuing  objective  of  die  Board.  Agency  leprcscntetives  are  mvited  to 
appropriate  BMS  meetings  and  functions.  The  BMS  icccntiy  siqjplicd  mformation  on  mathematical  saences  research 
developments  in  biomedical  areas  in  response  to  a  request  from  the  Office  of  Science  and  Technology  Policy. 

TheCongross;  The  Board  wiU  fimetion,  on  request,  as  a  source  of  infonmtioii  to  Congress  oo  research  and  e&cation 
issues  affecting  or  affected  by  flic  mafltematical  sdences,  and  provide  relevant  infoimatHni  as  warranted  to  flie 
maihematical  sciences  community  fiom  Congress. 


Mafliematical  Sciences  Professional  Sodetiea:  The  Board  maintains  close  ties  to  flie  professw^socicties 
strategic  planning  in  concert  wifli  fliem.  Rqirescntativcs  of  flic  professional  societies  are  mvitea  to  appropriate 
meetings  and  fanetinm,  and  BMS  leiwescntatives  attend  professional  society  meetings  functions  upOT  invitatiom 

For  instance,  flie  planning  for  the  1999  Chairs  Colloquium  included  a  lengflty  discussion  wifli  MAA  staff  Theproposed 

committee  for  the  decadal  study  of  the  mathematical  sciences  will  include  flie  cuneot  MAA  president,  three  pMt 
presidents  of  flic  AMS,  and  a  past  president  of  SIAM,  and  anoflier  past  president  of  SIAM  is  a  cunrent  member  of  flie 
Board. 


Academic  Departments  of  Mathematical  Sciengsa:  The  BMS  works  fluough  Are  D^ntinemtChairs  Colloq^  ^t 
dissemination  of  reports,  and  flie  professional  societies  to  identify,  assess,  and  address  m  mathematical 

sciences  research,  education,  manpower,  and  management  fliat  academic  d^artments  are  mqieriemcmg. 


4 


*m  U  J.O 


FINANCE  OFC  CPSMA 


D 


(i]008 


Industry:  Hie  BMS  woiks  through  symposia  and  direct  dissemination  of  reports  to  industry  to  identify  and  draw 
attention  to  areas  in  which  increased  use  of  the  madieinatical  sciences  will  enhance  conpetitivcness,  Hic  BMS 
recommends  ways  to  prepare  students  for  non-acad«nic  careers,  and  laings  industrial  perspectives  to  the  attention  of 
academic  departments  both  through  its  reports  that  jpchide  this  dimension,  and  Chairs  CoUoqxxia  sessions  on  diis  sector 
of  the  madiematical  conmnmxty. 

Foundations:  The  BMS  works  with  foundations  to  identify  topics  of  mutual  interest,  including  mathematical  sciences 
education,  and  provides  assessment  and  recommendatkms. 

Individual  Mathematical  Scientists!  Through  its  publications,  colloquia,  and  syiiq)osia,  the  BMS  addresses  die  needs  of 
the  some  3,000  mathematical  scientists  active  in  leseazdi  and  tiae  larger  number  engaged  in  education.  The  Board 
promotes  mainstreaming  of  underrepresented  groups  (women,  racial  minonties,  the  disabled)  bodi  nationally  and 
internationally. 

The  Public:  The  Board  produces  books  and  booklets  of  a  pc^wlar  nature  to  encourage  public  understanding  of  the 
benefits  of  the  mathematical  sciences  in  everyday  life.  The  Board  writes  articles  or  assists  reporters  in  wntiiig  articles  for 
newspapers  and  magaTines  that  present  ma&ematics  as  useful,  interesting,  and  worth  studying.  One  componciit  of  die 
planzied  decadal  study  of  the  madiematical  sciences  will  be  standalone  case  histories,  written  widi  the  aid  of  a 
professional  science  writer,  recounting  how  mathematicai  or  statistical  research  has  had  a  tangible  inapoct  on  issues  that 
cut  across  U.S.  society. 

4,  CONCLUSION 

The  Board  on  Mathematical  Sciences  is  a  catalyst,  convener,  coordinator,  and  consensus  builder  for  the  mathematical 
sciences  on  the  nadonal  level.  It  follows  a  policy  of  inclusioiL  It  undertakes  to  do  diose  activities  diat  are  necessary  for 
nationwide  reform,  re-inventing,  and  revitalization  but  are  unlikely  to  be  carried  out  effectively  by  odier  oqpmizatioiis. 

Appendix  A  is  the  roster  of  the  Board.  TTic  Board  staff  cutrendy  consists  of  die  director,  a  financial  and  administrative 
manager,  and  an  administrative  assistant,  and  is  working  to  add  a  program  officer  to  die  staff. 

PUBLIC  INFORMATION  ABOUT  THE  PROJECT 

The  NRC  will  post  on  its  web  site  (http://wwwjias.edu)  a  brief  description  of  the  project,  as  well  as 
committee  appointments  widi  short  biographies  of  die  members,  meeting  notices,  and  ofiier  pertinent 
information,  to  afford  the  public  greater  knowledge  of  our  activities,  and  an  opportunity  to  make 
comments.  The  web  site  will  also  include  an  cxigoing  record  of  compliance  to  die  requirements  of  Section 
15  of  the  Federal  Advisory  Committee  Act  of  1997,  and  a  certification  of  compliance  when  the  study  is 
corrqileted. 

FEDERAL  APyiSQRY  CQMMIimACI 

The  Academy  has  developed  interim  policies  and  procedures  to  inclement  die  Federal  Advisory 
Committee  Act,  5  U.S.C.  §  1  ct  scq.  (FACA),  as  amended  by  the  Federal  Advisory  Committee  Act 
Amendments  of  1997,  H.R.  2977,  signed  into  law  on  December  17,  1997  (FACA  Amendments),  The 
FACA  Amendments  exempted  the  Academy  from  most  of  die  requhronents  of  FACA,  but  added  a  new 
Section  IS  that  includes  certain  requiremaits  regarding  public  access  and  conflicts  of  interest  that  are 
applicable  to  agreements  under  which  the  Academy,  using  a  committee,  provides  advice  or 
recommendations  to  a  federal  agency.  In  accordance  widi  Section  15  of  FACA,  the  Academy  shall 
deliver  along  widi  its  final  report  to  die  National  Science  Foundation  a  certification  by  the  responsible 
staff  officer  that  die  policies  and  procedures  of  the  National  Academy  of  Sciences  that  inqilement  Section 
1 5  of  FACA  have  been  coiiqilied  with  in  connection  widi  the  performance  of  the  grant. 
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